INTRODUCTION

Knowledge of soil and sediment size distribution is important to several aspects of agricultural soil and water research. Several traditional methods have
In the Electrozone instrument a quantity of water containing particles is drawn through a small orifice (Berg, 1957; Coulter, 1956 (Wertheimer et al., 1978; Haverland and Cooper, 1981 The pipet method (Guy, 1969; Schideler, 1976 SEDIMENT SIZE, microns Since data from both the Sedigraph and the pipet method plot an essentially straight line on logarithmicprobability graph paper, a reasonable assumption is that the particle distribution can be described by the log- The response of an instrument which truncates the lower portion of a particular size distribution can be analytically predicted if the true complete size distribution is known. The mass represented by particles smaller than a critical size, De, is not measured by the system. The critical size may be, within the instrument capabilities, under control of the operator or it may be simply pre-set as a characteristic of the machine.
In either case the result is the same, a portion of the distribution, P(De), is simply not measured. The total mass seen by such an instrument is 1 -P(De) and the mass smaller than any measurable particle size, D*, and larger than the critical size is P(D3(e) -P(DC). The expected smaller than fraction, F(D*), as measured by such an instrument is the ratio of these two quantities
Using equation [3] and the parameters matching it to the Sedigraph data as the mathematical model of the size distribution, the response of the Electrozone and Microtrac instruments were predicted with equation [4] using the corresponding critical size for each instrument.
The solid lines drawn in Fig. 1 represent these predictions. The close correspondence would tend to indicate that the principal difference between instruments is the amount of mass smaller than the critical size that is neglected. That amount is measured by the Sedigraph as residual mass, but it is not measured by the other two systems because of the nature of the detection system.
The dashed lines are similar predictions using the lognormal distribution model determined by the pipet method as the input size distribution. Discrepancies are apparent at the larger sizes.
The difference between the Sedigraph and the pipet method has been observed in previous research (Welch et al., 1979) and has not been satisfactorily explained. Both methods employ sediment settling but the pipet requires a sample to be withdrawn, evaporated, and weighed while the Sedigraph examines the mass of sediment in a small, well-defined point in the sample cell. The volume withdrawn by the pipet is defined by a sphere centered at the tip of the pipet. This difference may account for some of the discrepancy. Research is still proceeding to resolve this question.
A recent development by Leeds and Northrup has led to Microtrac Model 7991-3 which, compared to previous models, has a lower critical particle size (0.12 yim). The computed response of this instrument is compared with the response of the other automatic analyzers in Fig. 2 for three different distributions of various clays (smaller than 2 yim). Distribution 1 is the verified instrument responses shown in Fig. 1 with the addition of the predicted response of the second Microtrac instrument.
In order to investigate the effect that the medium clay (2 nm and smaller) fraction has On the instrument responses other distributions having the same slope (o\. held constant) but differing medium clay fractions were numerically investigated using equations [2] and [3] . In Distribution 2 half of the sample is medium clay and smaller and in Distribution 3 a tenth of the sample is medium clay and smaller. These results indicate that as the medium and smaller clay fraction becomes smaller the resulting data can be expected to agree better. However, as indicated in the introduction, recent interest has been in the very fine clay fraction because of the availability of sediment surface area available for chemical adsorption.
SUMMARY
This study has shown characteristics and various advantages and disadvantages of the four instrument systems investigated. The specific type of sediment being investigated with clay contents of over 90% requires analyzers which do not have portions of its distribution which are invisible to the measuring instrument.
While analyzers with critical sizes larger than the sizes required for investigation of clay are quite convenient and useful for many purposes, the clay. fraction is partially neglected. The Sedigraph and the pipet methods, while they do not satisfactorily agree, are the two methods which do not ignore mass contained in particles smaller than some critical size. The Microtrac Model 7991-3, while still apparently unverified, appears to be another instrument which may be satisfactory for this purpose.
Research is still required to reconcile the results from the Sedigraph and the pipet me:thod.
